The aim of this work was to investigate and compare the antiproliferative, antioxidant and antibacterial activities of Rosmarinus officinalis essential oil, native to Pakistan. The essential oil content from the leaves of R. officinalis was 0.93 g 100g -1 . The GC and GC-MS analysis revealed that the major components determined in R. officinalis essential oil were 1,8-cineol (38.5%), camphor (17.1%), -pinene (12.3%), limonene (6.23%), camphene (6.00%) and linalool (5.70%). The antiproliferative activity was tested against two cancer (MCF-7 and LNCaP) and one fibroblast cell line (NIH-3T3) using the MTT assay, while, the antioxidant activity was evaluated by the reduction of 2, 2-diphenyl-1-picryl hydrazyl (DPPH) and measuring percent inhibition of peroxidation in linoleic acid system. The disc diffusion and modified resazurin microtitre-plate assays were used to evaluate the inhibition zones (IZ) and minimum inhibitory concentration (MIC) of R. officinalis essential oil, respectively. It is concluded from the results that Rosmarinus officinalis essential oil exhibited antiproliferative, antioxidant and antibacterial activities.
INTRODUCTION
Rosemary (Rosmarinus officinalis L.) is of considerable importance in term of its great an important medicinal and aromatic value. This plant belongs to Lamiaceae family.
Rosemary is a perennial evergreen herb with fragrant needlelike leaves (2) . Rosemary herbs have been widely used in the traditional medicine and cosmetics. They are also used as flavouring agents in foods (18) . Rosmarinus officinalis essential oil is also important for its medicinal uses and its powerful antibacterial, cytotoxic, antimutagenic, antioxidant, antiphlogistic and chemopreventive properties (4, 12, 17) .
It is now evident that biological activities of the essential oils/extracts are correlated to the presence of specific chemical compounds (5, 4, 8) 
MATERIAL AND METHODS

General
The major equipment used was: GC (model-8700, PerkinElmer), GC/MS (6890N, Agilent-Technologies, California, USA), UV-VIS spectrophotometer (U-2001, model 121-0032
Hitachi, Tokyo, Japan) and Clevenger-type hydrodistillation apparatus. Butylated hydroxytoluene (BHT), linoleic acid, 2,
homologous series of C 9 -C 24 n-alkanes and various reference chemicals used in this study were obtained from the Sigma 
Isolation of the essential oil
The air-dried and finely ground (80 mesh) leaves of R.
officinalis were hydro-distilled for 3 h using a Clevenger-type apparatus. Distillates of essential oil were collected and dried over anhydrous sodium sulfate, filtered and stored at -4 °C until analyzed (8) .
Analysis of essential oil
Gas chromatography analysis: The essential oil of R.
officinalis was analyzed using a Perkin-Elmer gas were held for 3 and 10 min, respectively. Helium was used as a carrier gas at the flow rate of 1.5 mL min -1 . A 1.0 µL sample was injected, using the split mode (split ratio, 1:100). All quantification was done by a built-in data-handling program provided by the manufacturer of the gas chromatograph (Perkin-Elmer, Norwalk, CT, USA). The composition was reported as a relative percentage of the total peak area.
Furthermore, the major components (>10%) were quantified by means of the internal standard addition method (13, 14) . 
Statistical Analysis
All the experiments were conducted in triplicate and the data are presented as mean values ± standard deviation.
Statistical analysis of the data was performed by Analysis of
Variance (ANOVA) using STATISTICA 5.5 (Stat Soft Inc, Tulsa, OK, USA) software and a probability value of p 0.05 was considered to denote a statistical significance difference among mean values.
RESULTS AND DISCUSSION
Yield and composition of R. officinalis essential oil
The oil content of Rosmarinus officinalis was found to be 0.93 g/100g ( According to the published guidelines, the IC 50 < 10 µg mL -1 represents potentially very toxic; IC 50 10-100 µg/ml represents potentially toxic; IC 50 100-1000 µg/ml represents potentially harmful, and IC 50 > 1000 µg mL -1 represents potentially nontoxic (6).
Antioxidant activity:
The antioxidant activity of R.
officinalis essential oil and the most abundant component were assessed by different in-vitro tests. In DPPH assay, the radical scavenging capacity of the tested essential oil increased in a concentration dependent manner. The values for 50% R. officinalis essential oil: antibacterial activities scavenging (IC 50 ) are given in 
